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Foreword
The Fifth Annual International Computing and Combinatorics Conference
(COCOON’99) was held in Tokyo, Japan from July 26–28, 1999. There were 88
papers submitted of high overall quality, out of which 46 papers were selected for
presentation. This special issue of Discrete Applied Mathematics presents the 0nal
versions of six selected papers from COCOON’99. These papers were invited to the
special issue based on their evaluation by the COCOON’99 program committee, and
have undergone a normal refereeing process of DAM.
The 0rst paper deals with a classical combinatorial problem in discrete geometry.
Jin-Yi Cai considers the radius of a ball containing an i-dimensional sublattice of a
given lattice, and gives a new transference theorem showing a relation between a lattice
and its dual. The result is applied to the complexity of the shortest vector problem,
which is a key problem in combinatorial optimization and cryptography.
Next, we have two papers on graph algorithms. Ka Wong Chong, Yijie Han, Yoshi-
hide Igarashi, and Tak Wah Lam consider the minimum spanning tree problem, and
establish a new record of the parallel complexity: O(log n) time and O((m+n) log log n)
total work. Hiroshi Nagamochi gives an approximation algorithm for 0nding a smallest
two-edge connected subgraph containing a given spanning tree. The new approximation
ratio is 1.875, for which many researchers had tried to beat the barrier of two.
External memory algorithms are quite important since we often need to process huge
data sets in modern applications. David Hutchinson, Anil Maheshwari and Norbert Zeh
give e@cient external-memory algorithms for basic graph operations, and construct a
data structure for the shortest-path query applying them.
Circuit complexity is a central topic in the theory of computing, and it is an important
approach to give restrictions on a circuit for investigating the structure of a problem.
The paper by Kazuyuki Amano, Akira Maruoka, and Jun Tarui shows a tight relation
between the number of negation gates in a circuit and the complexity of merging two
binary sequences.
The last paper-deals with a fundamental data structure. Tadao Takaoka proposes a
new data structure named 2–3 heap that is a simple alternative to the Fibonacci heap
and has several advantages.
Together, they present a cross-section of modern combinatorics in theoretical com-
puter science, and we are pleased to present this special issue as an evidence for the
success of the COCOON conference series.
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